Rb nuclei in the crystals were found to increase with increasing temperature, and can be described by the relation T 1
INTRODUCTION
The increase in the number of studies of the physical properties of LiASO 4 (A=K, Rb, Cs, and NH 4 ) single crystals is largely because of their excellent optical properties [1] [2] [3] [4] [5] 2 , has a monoclinic structure with one molecular formula unit per unit cell. The space group is P1 and the lattice parameters of the monoclinic cell are a=5.1356 Å, b=4.9853 Å, c=8.2712 Å, α=90.032º, β=105.729º, and γ=90.004° at room temperature [6] .
The lithium atoms are four-fold coordinated by oxygen atoms, with Li −O distances in the range 1.890 -1.995 Å. In the cases of Li (1) and Li(2), the four oxygen atoms of the coordinated polyhedra belong to sulfate groups, whereas for Li(3) the tetrahedral coordination is defined by three oxygen atoms belonging to sulfate groups. The rubidium atoms lie approximately at the centers of the large cavities in this tetrahedral framework. The SO 4 2- anion is an almost regular tetrahedron, with S-O distances ranging from 1.466 Å to 1.485 Å. Each SO 4 tetrahedron shares all of its corners with distorted LiO 4 tetrahedra. The SO 4 and LiO 4 tetrahedra linkage pattern is similar to that found in other related lithium sulfates that exhibit tridymite-like structures [6] . Figure 1 shows the projection of the Rb nuclei in the Li 3 Rb(SO 4 ) 2 single crystals were measured by using the Bruker DSX 400 FT NMR spectrometers at the Korea Basic Science Institute.
The static magnetic field was 9.4 T, and the central radio frequency was set at ω Li /2π=155.51 MHz for the 7 Li nucleus and at ω Rb /2π=130.92 MHz for the 87 Rb nucleus. The spin-lattice relaxation rates for the 7 Li and 87 Rb nuclei were measured by applying the pulse sequences π/2 − t−π/2 and π− t−π/2 respectively. The nuclear magnetizations M(t) of the 7 Li and 87 Rb nuclei at time t after the π/2 and π pulses were determined from the saturation and inversion recovery sequence following each pulse.
The width of the π/2 pulse for 7 Li was 5 μs and the width of the π pulse for 87 Rb was 1.65 μs. The temperature dependences of the NMR measurements were obtained in the temperature range 160-410 
where M(t) is the nuclear magnetization corresponding to the central transition at time t after saturation.
The NMR spectrum of 7 Li (I=3/2) in Li 3 Rb(SO 4 ) 2 was obtained at a frequency of ω o /2π=155.51
MHz. When such crystals are rotated about the crystallographic axis, the crystallographically equivalent nuclei are expected to give rise to three lines: one central line and two satellite lines.
However, the 7 Li NMR spectrum consists of two groups of resonance lines when the magnetic field is applied to the crystal along an arbitrary direction, as shown in Fig. 3(a) . The spectral features point to the presence of two types of crystallographically inequivalent 7 Li nuclei in the crystal structure. Li (1) and Li(2) are equivalent, but are not equivalent to Li(3), as is consistent with previous reports [6] . shown in Fig. 4 . The spin-lattice relaxation rate T 1 -1 for 7 Li increases monotonically with temperature.
The T 1 -1 value is short because the electric quadrupole moment is very small; the spin-lattice relaxation rate T 1 -1 is proportional to the electric quadrupole moment, Q, [
The relaxation rate for the 7 Li nuclei increases with increasing temperature, and can be fitted with the equation (1), and the spin-lattice relaxation rate T 1 -1 was obtained as shown in Fig. 7 . The relaxation rates for the 87 Rb nuclei increase with increasing temperature. The relaxation rates for the three resonance rate is proportional to the square of the quadrupole coupling constant [9, 12] .
The dominant relaxation mechanism for nuclei with electric quadrupole moments is the coupling of these moments to the thermal fluctuations of the local electric field gradients via Raman spinphonon processes. A theory of nuclear quadrupolar spin-lattice relaxation was first proposed by van Kranendonk [13, 14] . According to van Kranendonk [15] , the contribution of a Raman process to the spin-lattice relaxation rate is given by 1/T 1 =(T*) 2 f(T*), where T* is the reduced temperature T*=T/θ (θ is the Debye temperature). The function f(T*) is proportional to (T*) 5 in the low temperature limit, T*<<0.02, but is constant in the high-temperature limit, T*>0.5 [15] . The relaxation rates for 7 Li and 87 Rb increase with increasing temperature and can be described with T 
